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Table 1  The main moving heat source in the

deep transport roadway of Xincheng Gold Mine

B4 PR B AL o @frmtmE/(h- BETY)
3 m® BN ST -2A 2 8
1 m® =581 LH307 3
20 t fF MT2010 1 8
41 fR%E EJC417 1 8
ZIIHelss % JY-5 2 8

l

2 REREIE XUR XU IS T R A A i & AR

2.1 REBEERE XU E L

T E BT IR 4 1 R Hh Bz AR 1A R T KU AL
A i O A W KT I, A AR P A e i bR e ]
BEA 10 mo A W0 DR T 5 2 I A, PRSI
[BIEE R 2 m 006 5 B R 1.5 m, A0 a5 s ] Ay
301
281 ek
261 -2k
_ 24t —E
o1
E20g o o _
o8t B
=16
14}
12}

1.0
A

1
1

U300 D Ty
a) ARIE P RS

1 min, HARAT B OC UL 1o W 48 26 ] VS210
[ A 3 A A SCOXUEASC, i AR A M ARG 24
EY A IN SR W Nl i 2 BT

#isﬁ)\i'lv

W U T

B MENETERIEER

Fig. 1

R AR R ULIE 2, BB 2 —a) W] AT P 4500
LGRS FL A TC I J2 22 S, it o % 0 IR 2 A 15
5 1H N Y RS R R I B 1 Y KA AR
ELE1.87 ~1.95 m/s, F¥ME N 1.91 m/s, HE 2 -

b) AT PR 5 4R ) KGR AR AL KR ], B 25 ML AR i

28RN L AR, AR TE N XU S /N L b ) s
E I RREEA TR ETE 33.23 C ~33.47 C,FHEA

Monitoring section layout

. & 2 %L_Wnuu.z'ﬂf lﬁi@%

Fig.2 Curve of wind flow variation in the roadway
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Table 2 Heat release from underground fuel equipment at Xincheng Gold Mine
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Fig.3 Geometric model of roadway

XTSI AT LAZS TR R 323 S5 F AL A& ) 43
B TR ARASKEIN | X6 FL A7 R S5 48 46 I 4% 4 4
JE HRTRGIE PR HE S BB 4 R 17 I A K 2 %
B A E AR S 810 000 Z2Ay . A A
PR HEAR I UDF J7 AU #5513 % 5, 3 A%
SR 7R FHOGIE: AR s FEAR 35, DGy T A 1)
&1z BT AR T, WA EE A 35 fil i 2l A A T R
BRL A, O A 7 AR R = A . UDF it C 15 5 4
Gy, nl DA i #5534 5l , UDF ] U7E Fluent
A BRICH A i i e, (A
3.2 HEERFIAE

PRI 7 A% A B sy e AR B sy
H 72 RETE P E T R o
1) BT~ E T
ap  olew) (3)
Jat 0x;

Hdp WAREE (kg/m*) su, R R (m/s)
2) By E TR
a('ou")+a<'0u"pu")=—‘Lp+a—T”7+17l- (4)
ot 0x; 0x; ox;
X:p HIET(Pa) s TR FEPERN S 5K 5 5 F, AR
(N/m’)
3) BEESFE TR :
Q{;%T+div(puT) :diV(Cﬁgrad T) +S, (5)

P

AT ORI (K) 5 CE Y RIS, N RE R IR

3.3 HEEELAREHE
TR k- o B RIS RE R FE. T

ARUAGAU P, AT SR S A D, SRR 1 N 25 X
T AFEASZI , il & Bouss — inesq R,

AT RS B 1.95 m/s, XU
33.23 C., MFRAH A A XAE N S. 3 m/s, B
SIRFE 68.5 C AR LL T m/s HFE S AT, TR
DR T 7 kW/m® A AT RE 1 MR E 0.1 m
AR It A2 $8 BE T, LA RL IR BE 1, IR BCH
1.28 W/ (m - K) , LA 970 1/ (kg + K) , P03
THARBCH 4.74 W/ (m® - K) A E RS 0
(Pressure outlet) , & Coupled >R ff#s , I [A] 2K 1%
BN 0.01 s, B[] %0k 2 000 45,

4 REIBSHEEENIRBRELS

4.1 PRIFRFE A5
PIFELL 1 m/s 3B X FE 3l 20 m 5 7E xy #KTH
Ab R 2= [ RGE 2 P T s s IR DL IRT 4. fl
Bl 4 —a) 0 5 B sh FIRFENT X 3 20 m J5 , f T4
U5 R S HFTBORN FRIEAS B AR, o XUl 7™ A T 5, 32
SN RS PR RT 15 m AR AR S 0.3 m 4b, #A
P57 e iy Pl XUt O, e 0 XU R ) AR T8 1)
AR S & R R R S, 78 4
1 m ZOJE R T o il DX, i B Y 38, 7% 3l FA
X R 52 M 22 B 0 )N , e A AE RS SRR T 15 m b
THUE B TR W REOR A, RS 2 m by
e I, I 4 -b) 4 - c) AL TR R
XF R 2k 7 A T LA, KU ) A 0 B SRR AT
B, R 2 HE A B, W 5 R AT T
it I HAERAIE T BN B X DX, 78 BT S
PR SR AU X



2024 EE2H/EAS B KN
YE BE 1o
’“%gg EEIC
; 40.00
3925 B335
38.49 38.44
59|  —— 04 S
3623 . f3611
3543 LK
%g‘;% 0 Sm I%%ag 0
3322 :
a) x}’ﬁ&lﬂfJKL‘h’u’l L\lg[ a) Z.\’d&”l”xufullé;ll“fl
il o g
"LJX/(SmSS s) HE/(m - s™)
e 5.58 /
i ‘________'—-__——————-——‘] . %\
3.19 -
. - 2.79 o S
239 — ,
1.60 I|,40
0.80
X 0 5m 0 0 5m
b)) xy a2 b)) xR 2 €]
Jﬂ_il)g/(sn;(; s HUE/(m - 5
I CEEL [ —
398 R 1 3.98 e
rz.és f - 2.65 - R /
133 = »
' 0 5m 0 0 Sm
0 | I—|

) xy I R % it 4]
4wy BERNEZE . REZEFEEXEE
Fig.4 Wind temperature cloud chart,wind speed cloud chart,

and velocity vector chart of xy cross-section
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Fig.5 Wind temperature cloud chart,wind speed cloud chart,

and velocity vector chart of zx cross-section
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Fig. 6  Wind temperature cloud chart,wind speed cloud chart,

and velocity vector chart of xy cross-section
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Fig.7 Wind temperature cloud chart,wind speed cloud chart,

and velocity vector chart of zx cross-section
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Fig.8 Changes in the influence of moving heat sources

on wind temperature of roadway
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Research on the impact of underground moving heat sources
on the wind flow environment of deep roadways

Guo Liangyin', Zhang Jianjun®, Wang Yu’
(1. Xincheng Gold Mine of Shandong Gold Mining Co., Ltd.;
2. School of Civil Engineering, Liaoning Technical University)

Abstract: In order to explore the influence of moving heat sources in the deep roadway on the wind flow environ-
ment, with Xincheng Gold Mine as the engineering background, the wind temperature and wind speed monitoring of a
transport roadway on a deep level was carried out, and the heat release of fuel equipment in the deep roadway of
Xincheng Gold Mine was calculated by field investigation and theoretical formula. Based on Fluent finite element soft-
ware, simulation of the dynamic response of moving heat source under different wind flow conditions, and the influence
of moving heat source on deep roadway wind flow environment was analyzed. The results show that the average wind
speed is 1.91 m/s and the average wind temperature is 33. 38 “C in the monitoring section; when the heat source
moves downwind, the wind temperature on both the front end and the tail end is affected. The wind temperature gradu-
ally decreases with the increase of distance and tends to be stable at 15 m at the front end of the heat source, and the
stable wind temperature is 33.75 °C, high temperature is generated continuously within the 2 m range at the tail of
heat sources; when the heat source moves against the wind, only the tail wind temperature is affected. The wind tempera-
ture gradually decreases within the 0 =20 m range of the tail of the heat source and becomes stable at 20 m of the tail
of the heat source. The stable wind temperature is 34. 12 °C; the range of influence of heat source on wind flow when
moving upwind is larger than that when moving downwind, and the wind temperature when moving upwind is 0.37 °C
higher than that when moving downwind.

Keywords: deep roadway; mechanization; moving heat source; wind flow environment; numerical simulation



